The method of average error was modified tor research in schizophrenia and was used in establishing both the absolute auditory threshold and the threshold of unpleasantness. The results showed chronic schizophrenic patients had a higher absolute threshold but a lower threshold for when a tone became unpleasantly loud. The results add evidence that chronic schizophrenic patients find external stimulation aversive; they point out the narrow range of auditory stimuli in which schizophrenics function; and suggest that the same auditory stimuli cannot be considered equivalent for schizophrenic patients and normal controls.
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The method of average error was modified tor research in schizophrenia and was used in establishing both the absolute auditory threshold and the threshold of unpleasantness. The results showed chronic schizophrenic patients had a higher absolute threshold but a lower threshold for when a tone became unpleasantly loud. The results add evidence that chronic schizophrenic patients find external stimulation aversive; they point out the narrow range of auditory stimuli in which schizophrenics function; and suggest that the same auditory stimuli cannot be considered equivalent for schizophrenic patients and normal controls.
The results of a stimulus-seeking experiment showed that chronic, nonparanoid schizophrenic patients preferred a noise stimulus of varying intensity to be off, while normal controls preferred it on (Levine, 1967) . These results were interpreted as indicating a motivational process in which schizophrenic patients avoid external stimulation simply because external stimulation is unpleasant to them. However, another explanation for the findings is that schizophrenic patients have greater auditory sensitivity than normals. If patients were more sensitive, then the stimuli used would not be perceptually equivalent and would tend to be differentially aversive. The patients would then be expected to show the obtained results of preferring the noise off.
Previous research in schizophrenic audition has shown inconsisent results. L. E. Travis (1924) measured auditory thresholds while 5s were in a state of reverie. He induced reverie by having 5s relax and let their minds wander while gazing at a blue light which "gives the appearance of the heavens on a clear, starlit night [Travis, 1924, p. 358] ." Dementia praecox patients had higher thresholds than controls during periods of reverie. R. C. Travis (1926) induced reverie by playing a record of John McCormack singing "Annie Laurie" over and over and also found that the thresholds of schizophrenic patients were higher during the period of reverie. Bartlett (1935) , on the other hand, using the method of limits found no threshold differences between recently hospitalized dementia praecox patients and normals. Ludwig, Wood, and Downs (1962) , also using the method of limits, found no differences between a randomly selected group of schizophrenic patients and normal controls for tones of 500, 1,000, and 2,000 Hz. It is difficult to determine the precise characteristics of the schizophrenic population used in the previous experiments.
The current experiment had two purposes: (a) to determine again absolute auditory threshold, this time with a diagnostically homogeneous population of chronic schizophrenic patients, using procedures designed to get more precise thresholds by minimizing the general performance deficit of chronic schizophrenic patients; and (b) to determine whether the schizophrenic patients had a lower threshold for when a tone became unpleasant. If the stimulus-seeking results were due to motivation, the patients would find the tone unpleasant at a lower level.
METHOD Subjects
The 20 male schizophrenic patients were selected from the same group as those participating in the previous stimulus-seeking experiment. They all met the following criteria: unequivocal diagnosis of schizophrenia by three psychiatrists, never married, a history of schizophrenia for at least 4 yr. prior to the experiment, poor psychiatric prognosis, nonparanoid, no known organic brain disease or significant medical illness, and rated as cooperative on the Shakow and Huston (1936) scale. The age range of the patients was 18-35 (M = 28.50, SD -5.34). The 20 male controls were volunteer students and hospital employees (M = 24.90, SD = 4.12).
Procedure
The procedure was designed to minimize differences due to general schizophrenic performance deficit. The method of average error was chosen because schizophrenic patients show improved performances when they can program their own stimuli (Donahoe, Cm-tin, & Lipton, 1961; Shakow, 1963; Wohl, 1958) . All 5s were seated in a sound-attenuated, temperature-controlled room, in a chair which had a control knob on the right arm. The 5s were told that there would be two parts to the experiment, separated by a brief break. In measuring absolute thresholds, 5s were instructed to either "Turn the knob to the point at which you first hear the tone" or "Turn the knob to the point at which you first stop hearing the tone." The knob controlled a logarithmic potentiometer.
After two practice trials to ensure that the instructions were understood, the 5s were given five ascending and five descending trials. Ascending and descending trials were used to control for errors of habituation and anticipation (Woodworth & Schlosbcr.sr. 1954) , and the small number of trials was used to avoid boredom. The intensity range of the knob was randomly varied between trials so that position of the knob would not become an absolute reference.
After the 10 trials, Ss were given a brief break. Next, the threshold of unpleasantness was measured with essentially the same procedure except that the Ss were instructed to "Turn the knob to the point at which the tone first becomes unpleasant to you" and "Turn the knob to the point at which the tone stops being unpleasant to you." A total of 10 additional trials, alternating between ascending and descending, were given. A 400-Hz. tone was used for both absolute and unpleasant thresholds. Table 1 gives the means and standard deviations for the absolute threshold and the threshold of unpleasantness. The absolute auditory threshold of the chronic schizophrenic patients was significantly higher than that of the normals (t = 5.62, p < .001). Because of difficulty in getting standards, the absolute decibel level does not precisely correspond to sound pressure decibel, but the magnitude of the difference between the two S groups is the same. The threshold of un- pleasantness was significantly lower (t = 2.04, p < .05) for the patients, as predicted. Within each S group, there was no significant correlation between the absolute and unpleasant auditory threshold.
RESULTS
DISCUSSION
The significant difference in absolute threshold between patients and controls is difficult to explain. It is possible that motivational differences between the groups might account for some of the absolute threshold differences. According to signal detection theory, the higher patient threshold could be due either to lower sensory sensitivity (d') or to a more conservative response criterion (L x ). However, research just completed ' * using a forced-choice technique yielded a mean threshold difference of about 8 db. between patients and controls. Because the forced-choice procedure yields a relatively pure measure of d' uncontaminated by nonsensory factors, it may be concluded that the difference between groups is due to different auditory sensitivity. Ludwig et al. (1962) reported that with 61% of their schizophrenic sample on medication, mainly phenothiazines, "detailed statistical evaluation revealed that medication effects played no role in the test performance [p. 125] ." This suggests that in the present study differences between patients and controls were not clue to the effects of drugs.
One explanation of the present absolute FREDRIC M. LEVINE AND NORMAN WHITNEY threshold difference from those of Bartlett (1935) and Ludwig et al. (1962) is that different types of schizophrenic patients were used. Previous auditory research included patients who were diagnosed within the broad category of schizophrenia, irrespective of subclassification. As pointed out in the procedure, the current experiment was restrictive in patient selection. In light of the current trend of finding differences in performance between acute and chronic subtypes of schizophrenia (e.g., Silverman, 1964; Venables, 1964) , having diagnostic heterogeneity might have concealed auditory differences in previous research.
The predicted finding, which showed chronic schizophrenic patients as having a lower threshold of unpleasantness, was consistent with the stimulus-seeking experiment (Levine, 1967) . This, again, points out that this type of patient finds auditory stimulation more unpleasant than controls. The difference in absolute thresholds was in the opposite direction from that which would demonstrate that patients are overly sensitive to auditory stimuli. The results showing that chronic schizophrenic patients had a higher absolute threshold and a lower threshold of unpleasantness were similar to the auditory phenomenon called recruitment (Hirsh, 1952 ). An example of recruitment would be when someone who is hard of hearing asks one to speak louder and then complains that one is shouting. The intensity of the disorder found in the schizophrenic patients was less than that customarily dealt with by audiologists, but the phenomenon of an abnormally rapid rise in loudness seems comparable. Hirsh (1952) stated that recruitment is due to neural damage, possibly in the cochlea. Equally important is the effect that recruitment has on the intelligibility of speech. Hirsh pointed out that a recruitment type of impairment generally shows a greater loss in the intelligibility of speech than does a hearing impairment without recruitment. Hirsh (1952) cited data that validate the following statement of patients with a recruitment type of hearing loss: "Don't shout; you're talking plenty loud but I don't know what you're saying [p. 228]!" This seems to be consistent with the clinical picture of schizophrenic patients who seem to find auditory interchange as unpleasant and have difficulty in understanding the content of the auditory message.
The restricted auditory range also has implications for experiments which have used auditory stimuli and have assumed that the stimuli were equivalent for schizophrenics and controls. Apparently, this is not the case and may explain why Venables and O'Connor (1959) , Venables (1960) , and Zahn, Rosenthai, and Lawlor (1962) found an interaction in performance between auditory and visual stimuli and schizophrenic and normal 5s.
The threshold of unpleasantness results again implicate a simple process of motivational differences which can account for a wide variety of performance deficits in schizophrenia: Once a stimulus is intense enough to be perceived, chronic schizophrenic patients tend to find it unpleasant and therefore tend to avoid it.
